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There are two supplementary articles in this edition. The first is a detailed account of the 
state of the European mechanical engineering industry. The article takes an in­depth look 
(at Nace 4­digit level) at the situation in the various activities. In 1996, mechanical engi­
neering accounted for over 9 per cent of all manufacturing activity in the European 
Union. The article looks in particular at the competitive position of the European 
mechanical engineering industry and concludes that Europe's competitive edge has 
improved due to the adoption of superior technology, whilst it has been hindered by 
competition from low­cost price­orientated countries. 
Latest outlook ­ the most recent 
short­term indicators for 
European industry in tabular 
and graphic format, page 13. 
The second supplementary article in this issue focuses on the topic of sub­contracting in 
the EU. The article is an extract taken from the forthcoming publication, "New industri­
al sub­contracting in Europe": a joint publication to be released by Eurostat and DG 
XXIII. The article looks in particular at the sub­contracting phenomena in the aerospace 
industry. The article draws attention to the fact that the industry is characterised by glob­
al sourcing and that the vast majority of contracts are made in dollars. There appear to 
be two forms of sub­contracting in the industry: it is characterised predominantly by a 
pyramidal type of sub­contracting although there Is also sub­contracting between aircraft 
manufacturers themselves. Sub­contracting in the industry is concentrated in very spe­
cific geographical locations. 
May we also take this opportunity to remind readers that next month annual subscribers 
to the publication will receive the first of five special editions to be released. It will con­
centrate on the construction industry ­ an industry that accounts for some five to six per 
cent of economic activity within the EU. The edition should be released mid­May. 
N 
F r a n ç o i s de G e u s e r , 
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In depth ­ α close 
look into the mechanical 
engineering industry, 
page 49 . 
Special focus ­ Analysis of 
sub­contracting in the 
European aeronautics industry, 
page 75. 
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O Economic commentary 
Latest developments in the European economy in 
comparison with Japan and the USA 
The Monthly Panorama of European 
Industry has the objective of furnishing 
readers with an instrument which will 
allow them to follow the evolution of 
industrial short-term trends and also 
show the structure and activity of 
industry at the sectorial level. The 
publication appears eleven times dur­
ing the course of the year. When the 
occasion warrants topical articles may 
well be treated in the form of a 
special edition, five of which are 
planned for 1997. 
© L a t e s t o u t l o o k 
Graphical and tabular representation of the 
most recent industrial data, including: 
business cyc le at a g lance 
p r o d u c t i o n index 
p roducer pr ice index 
e m p l o y m e n t index 
cons t ruc t i on 
capac i t y u t i l i sa t i on 
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© In depth: mechanical engineering industry 
A close look into the structure and activity of 
this industry, and its prospects for the future: 
f o r e w o r d 
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© Methodological notes 
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I n t h i s s e c t i o n : 
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The e c o n o m y as a w h o l e 
The consumer price index of the EU was up 0.2% in 
January 1997 compared with December 1996 and up 
2.2% compared with January 1996. Over the same 
period, the US price index moved by 0 . 1 % and 3.0%. 
In Japan, prices remained unchanged between January 
1996 and January 1997. 
In February 1997, long-term interest rates stood at 5.8% in the United States, 3 . 1 % 
in Japan and 7.5% for the EU, with individual rates (excluding Luxembourg and 
Greece) ranging between 6.2% in Germany and the Netherlands and 10.3% in Italy. 
Indus t ry as a whole 
A comparison of the industrial production index for the quarter November 1996-
January 1997 with that for the same quarter a year before reveals growth of 0.5% for 
the EU but of 1.7% for Germany, 1.1% for France and 1.3% for the United Kingdom. 
By contrast, the same comparison reveals falls in Italy and Portugal of -5.5% and 
-0.6% respectively. In Japan and the United States industrial production grew by 
5.2% and 4.2% respectively. 
Compared with the previous quarter, the index of industrial production for the quar-
ter ending in January 1997 showed growth rates of 0.2% for the EU, -0.2% for 
France, -1.5% for Italy, 0.7% for Germany and 0.9% for the United Kingdom. The 
rates for Japan and the United States were 2.1 % and 1.1% respectively. 
F u r t h e r i n f o r m a t i o n 
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7) 
Between January 1996 and January 1997, the index of industrial producer prices 
showed inflation of 0.8% for the EU, 0.7% in Germany and France, 0.6% in Italy, 
and 0.4% in the United Kingdom. By contrast, producer prices fell in Sweden 
(-0.3%) and Finland (-0.7%). In the United States producer prices rose by 2.7% 
whi le in Japan they fell by 0.4%. 
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S i t u a t i o n in the v a r i o u s M e m b e r States 
In Germany, GDP rose by 0 . 1 % in the last quarter 
of 1996 over the growth rate of 0.7% in the third 
quarter, bringing the annual growth rate of GDP 
between the fourth quarters of 1995 and 1996 to 
1.9%. Imports and exports also showed marked 
growth over the preceding quarter in the fourth 
quarter of 1996 as a result of the fall in the value of 
the mark and the renewed competitiveness of 
German products. Similarly, investment in capital 
goods rose 4.1 % over the year as a whole, although 
consumption slowed somewhat from an annual 
growth rate of 2.5% in the third quarter to a rate of 
1.4% in the fourth. 
Industrial production, particularly construction, 
was adversely affected by the bad weather condi­
tions in January 1997, although order books 
remained healthy thanks to demand from foreign 
countries. The cold snap also affected the con­
sumer price index, which rose in annual terms by 
1.8% in January 1997 compared with 1.4% the pre­
vious month. The situation on the labour market, 
having deteriorated in January, remained stable in 
February 1997 with an unemployment rate of 
11.3%. Nevertheless, it is estimated that Germany 
lost half a mil l ion jobs in 1996, above all in manu­
facturing industry and the construction sector. 
In Austria, the public deficit in 1996 was estimated 
at 3.9% of GDP by the Austrian Statistical Office, a 
marked improvement over the 5.3% recorded a 
year before. On the other hand, public debt rose 
over the same period from 69.3% to 7 0 . 1 % of 
GDP. 
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In France, industrial activity-especial ly in the aero-
nautics and capital goods sectors, which are more 
sensitive to variations in the value of the dollar - is 
likely to receive a boost in 1997 from exports to the 
CEECs, South-East Asia and the United States. 
France's unemployment rate stood at 12.7% of the 
active population in January 1997, a rise of 0.4 
points over a year and of 0.1 points compared with 
the previous month. 
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In Belgium, producer prices rose by 0.9% between 
January 1996 and January 1997. Unemployment 
stood at 9.4% of the active population in January 
1997 compared with 10 .1% a year previously. Car 
sales fell by 12% between February 1996 and 
February 1997. 
In the United Kingdom, GDP rose by 0.8% in the 
fourth quarter of 1996 compared with the previous 
quarter and by 2.5% compared with the same quar-
ter of the previous year. Production in volume 
terms increased by 0.97o between the third and the 
fourth quarters of 1996 in both industry and ser-
vices. The 3.7% annual rise in consumption 
recorded in December 1996 was doubtless one of 
the factors at play in stimulating GDP. However, 
the rise in the value of sterling, together with that of 
the dollar, is likely to lead to a fall in exports. The 
consumer price index showed inflation of 2.2% 
between January 1996 and January 1997. 
In Ireland, industrial production rose by 7 .1% 
between November 1996 and January 1997 com-
pared with the same three previous months. 
In Spain, GDP showed faster growth in the fourth 
quarter of 1996 than in the previous quarter (2.6% 
as against 2.2%). Employment rose by 1.5% in the 
fourth quarter of 1996 compared with the previous 
quarter and by 3.1 % compared with the same quar-
ter of 1995. As a result, the unemployment rale fell 
from 21.9% in the third quarter of 1996 to 21.7% 
in the fourth quarter of the same year. 
In Greece, the unemployment rate in January 1997 
stood at 7.8% compared with 7.5% in December 
1996. The construction cost index showed an 
annual rate of increase of 6.9% in January 1997. 
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In the Nordic countries, Finland saw its production 
grow by 6.2% between December 1995 and 
December 1996, ref lect ing both expanding 
demand from the CEECs and the combined effects 
of increased purchasing power and markedly lower 
interest rates. Finland also recorded in 1996 a 
marked increase in the number of bui lding permits 
issued and a rise of 20% in sales of cars. In January 
1997, unemployment in Finland stood at 16.7% 
(compared with 17.4% a year before) and in 
Denmark at 8.3% (compared with 9.2% a year 
before). In Sweden, car sales also rose (by 26.0% 
between February 1996 and February 1997), but its 
index of industrial producer prices showed an 
annual decline of 0.3% in January 1 997. 
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The United States and Japan 
GDP in the United States increased at an annual 
rate of 4 .7% over the last three months of 1996 as 
a result of growth in exports (major aircraft sales in 
particular). Industrial production rose by 4.2% 
over the period November 1996 to January 1997 
compared with the same three months of the previ­
ous year. Consumer confidence is also strong, 
thanks to the situation on the labour market, higher 
wages and the rises recorded on the stock 
exchange. 
In Japan, industrial production increased between 
November 1996 and January 1997 by 5.2% com­
pared wi th the same three previous months. This 
was due to the healthy exports markets in the auto­
mobile, IT and telephone sectors. The recovery in 
private consumption at this stage in the year is due 
to early consumer spending to beat the April VAT 
increase from 3% to 5%. 
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The Pano rama C D - R O M P r o f e s s i o n a l V e r s i o n 
The Panorama of EU Industry has established itself as one of the major sources of data 
and commentary on EU industrial activity - giving a wide cross-sectional analysis of 
some 200 industrial and service activities. Now Eurostat has launched a database -
containing not only the text and tables from the publication, but also 
* country breakdowns of EU totals 
ft data from the SME (small and medium sized enterprises) database, 
« and data from National Accounts. 
All this information is contained on one single, easy-to-use CD-Rom. As well as 
containing a pictorial representation of the publication, with powerful 
search facilities to enable the user to access related industries, the CD-Rom 
has the added facility of being able to link directly with spreadsheets and word 
processors. This CD-Rom is a useful tool for consultants, policy advisors, 
researchers and anyone generally interested in EU industry. 
The C o m p e t i t i v e n e s s Da tabase 
This is α new product, bringing together α 
wide range of indicators linked to 
industrial competitiveness for the EU 
Member States and OECD 
countries. This database will be vital 
for anyone interested in 
studying industrial competitiveness, 
for compar ing industrial opportunities. The 
database covers some 30 countries in depth, 200 
industrial activities and nearly 100 indicators, for the 
period 1980-1995. The database comes on CD-ROM 
and includes Eurostat standard CUB.X software 
for viewing and extracting the data. 
Enquiries regarding the purchase 
of il.il.i should lie directed to: 
Eurostat Data-Shop 
2, rue Jean Engling 
L-1466 
Dommeldange 
Luxembourg 
tel: (352) 4335 2251 
fax: (352) 4335 22221 
An order form may be found at 
the back of this publication 
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T a b l e 2 . 2 1994 1995 1996 08-96 09-96 10-96 11-96 12-96 01-97 
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p r o d u c t i o n f o r to ta l 
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EUR15 
Β 
DK 
D 
IRL 
99.4 103.2 103.4 81.2 107.1 109.2 111.2 
94.7 
111.2 
93.9 
98.7 
115.8 
95.9 
99.3 
117.1 
96.0 
103.2 
81.1 
95.0 
87.0 
110.8 
120.3 
101.2 
100.7 
126.7 
103.6 
109.6 
125.2 
102.7 
96.5 
125.3 
97.4 
133.3 
101.7 
100.5 
158.5 
107.9 
101.0 
171.1 
104.9 
100.6 
161.8 
51.9 
98.3 
146.4 
111.3 
75.9 
165.9 
109.6 
HIJ.I 
179.7 
113.2 
102.8 
194.6 
97.3 
105.9 
101.0 
92.7 
91.8 
EL 
E 
F 
95.7 
98.7 
97.6 
97.4 
103.3 
99.3 
98.3 
102.2 
99.4 
104.8 
65.0 
75.2 
91.2 
106.9 
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110.3 
104.9 
105.1 
110.7 
105.3 
101.8 
95.8 
98.9 
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94.9 
106.7 
99.4 
110.2 
100.1 
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105.4 
117.9 
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103.1 
115.0 
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S 
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107.3 
103.8 
103.5 
115.3 
114.1 
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118.0 
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107.1 
111.5 
105.7 
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122.8 
107.1 
126.7 
122.3 
111.2 
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115.8 
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96.3 
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107.2 
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97.7 
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98.7 
108.5 
100.7 
97.4 
113.7 
98.6 
79.7 
127.0 
103.4 
97.8 
108.6 
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88.1 
116.8 
64.6 
61.7 
130.5 
87.6 
90.1 
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105.3 
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98.7 
117.3 
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98.7 
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118.5 
103.7 
101.2 
119.1 
104.0 
106.2 
119.1 
Intermediate goods 
EUR15 
japan 
USA 
102.0 
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104.3 
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108.1 
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109.4 
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108.1 
Capital goods 
EUR15 
japan 
USA 
Consumer 
EUR15 
japan 
USA 
Consumer 
EUR15 
japan 
USA 
durables 
91.8 
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89.5 
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81.3 
120.9 
104.2 
98.7 
108.5 
100.7 
97.4 
113.7 
98.6 
79.7 
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103.4 
97.8 
108.6 
99.7 
97.1 
114.8 
99.6 
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108.5 
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79.5 
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98.9 
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81.6 
129.7 
103.6 
99.3 
110.3 
101.3 
101.4 
116.4 
97.2 
80.5 
130.5 
103.7 
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117.3 
98.3 
90.5 
130.4 
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ς B S 
O O U Γ C θ : eurostat 
105 
T a b l e 2 . 6 Latest 3 months 
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Total 
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Intermediate 
goods 
Capital 
goods 
Consumer 
durables 
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non-durables 
Three m o n t h o n three 
m o n t h g r o w t h rates 
fo r the p roduc t i on 
index o f the m a i n 
indust r ia l g r o u p i n g s , 
t rend cycle 
(%) 
EUR15 
IRL 
11-96 01-97 0.2 0.8 0.5 -1.0 0.1 
Β 
DK 
D 
11-96 
10-96 
11-96 
l=> 
■=> 
· : ■ 
01-97 
12-96 
01-97 
-0.7 
0.0 
0.7 
0.7 
0.0 
0.5 
-1.6 
-1.2 
2.0 
l.l 
-1.4 
-0.8 
-0.4 
0.0 
0.1 
EL 
Ε 
F 
10-96 
11-96 
11-96 
o 
=> 
c> 
12-96 
01-97 
01-97 
0.0 
0.2 
-0.2 
0.3 
-0.1 
0.2 
1.4 
0.9 
-0.5 
2.6 
0.3 
-0.2 
-0.8 
0.3 
-0.4 
10-96 
11-96 
10-96 
o 
t * 
;.'· 
12-96 
01-97 
12-96 
2.6 
1.5 
1.5 
1.0 
-2.2 
1.6 
7.9 
-1.6 
1.9 
-3.2 
16.6 
I..' 
0.2 
1.0 
NL 
A 
Ρ 
11-96 
10-95 
10-96 
<=> 
<Φ 
έ> 
01-97 
12-95 
12-96 
0.5 
0.8 
-0.6 
1.1 
-2.1 
-2.6 
-1.4 
-2.1 
3.8 
0.7 
0.5 
3.4 
0.3 
-0.4 
1.4 
FIN 
S 
UK 
11-96 
11-96 
11-96 
- : ■ 
o 
c> 
01-97 
01-97 
01-97 
1.7 
2.2 
0.9 
3.8 
1.4 
1.3 
1.8 
4.6 
1.1 
3.5 
1.7 
0.6 
O.I 
1.7 
-0.4 
S o u r c e : eurostat 
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A 
Ρ 
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11­96 
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11­96 
11­96 
<=> 
■=> 
■=> 
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13 F u r t h e r i n f o r m a t i o n - t he p r o d u c t i o n i n d e x : 
The index of production measures changes in volume (at constant prices) of gross value added created by a 
given activity, the activity indices being aggregated (like the aggregation at Community level) by means of a 
system of weighting according to gross value added at factor cost. 
The indices of production are adjusted in two stages. Firstly, account is taken of the variation in the number of 
working days in the month. The national Statistical Offices provide Eurostat with these series (except 
Denmark, France, Spain and the United Kingdom). Secondly, for EUR15 and most of the Member States a 
correction is made using seasonal adjustment with TRAMO / SEATS, a method developed by Professor 
Maravall and V.Gomez. For France, Finland, Sweden and the United Kingdom, the indices are adjusted by 
the national statistical offices themselves. All data from Ireland is converted to NACE Rev.1 from the old clas­
sification NACE 1 970 and is therefore less reliable. 
Full methodological notes may be found on page 71. 
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The index of producer prices shows (in the national currency of the Member State in question) changes in the 
ex­works selling prices of all products sold on the domestic market. Since we deal with producer prices, 
imports are not included in these price indices. The Community indices (EURI 3, since there are no producer 
price indices for Portugal and Austria) refer to overall weighted price changes. Producer price indices are not 
seasonally adjusted. 
The system used for the collection of export price indices is a duplicate of the model for domestic producer 
price indices. 
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is therefore less reliable. 
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y F u r t h e r i n f o r m a t i o n - e m p l o y m e n t , c o n s t r u c t i o n and t r a d e i n d i c e s : 
Figures showing the number of employees include all persons employed by the f i rm (manual workers and 
salaried employees on the firm's payroll). 
For the construction activity there are some very specific variables: for details of these please refer to the 
Eurostat publ icat ion "Methodology of Industrial Short-term Indicators" - CA-97-96-079-EN-C. 
For the indices of imports and exports, foreign trade data of industrial products ( fo l lowing the nomenclature of 
the Harmonised System) were grouped according to the industrial NACE Rev.1 activity to which they belong. 
This grouping of products causes inevitably certain inaccuracies wh ich can reduce the reliabil i ty of these 
foreign trade series. The indices for EUR15 refer only to extra-Union trade, the indices for Member Slates 
reflect also intra-Union trade. 
Full methodological notes may be found on page 7 1 . 
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C l a s s i f i c a t i o n 
The article is based on the defining criteria of the revised classification of economic 
activities (NACE Rev.1), which subdivides the mechanical engineering branch into 
rather more homogeneous classes at four-digit level. But the NACE Rev.1 has been 
used in statistical surveys in the Member States only since 1994, and there are thus 
no long time-series of data applying its definitions. A necessary first step was thus to 
compile a database of appropriate data for the years 1985 to 1996. To this end, data 
obtained from previously-applied national classifications has been transcoded into 
the new classification. Such an approach can only be successful if the available data 
are sufficiently disaggregated. For this attempt, it seemed common-sense first to rely 
on highly-detailed product data, that is, the statistics of external trade and manufac­
turing. Most of these data were available until 1994 in the database of VDMA,_with 
missing data then being researched separately. It was possible in this manner to 
compi le time-series for the classes of machine construction as sel out in the NACL 
Rev.1. Estimates for 1995 and 1996 were made by Eurostat. These series can be 
taken as a good approximation of change which has not been documented directly, 
and they form the basis of the results presented in the remainder of this article. 
For more information on the 
contents of this section coniaci: 
Berthold Fcldmann 
Tel: C352) 4301 3 4401 
Fax: (352)4301 3 4359 
e-mail: 
berthold.feldmann@eurostat.cec.be 
Genera l t rends 
The various branches of mechanical engineering have all changent differently. 
Change has been for structural reasons, associated wi th specific forms of depen­
dence. But there are also threads common to most branches, and sometimes to the 
entire industry. Those result from factors which influence the whole of the engi­
neering industry. To identify the trends specific to individual branches, it is neces­
sary first to take account of this common background. Analysis of the global devel­
opment of the mechanical engineering branch in the EU performs two functions: 
first, it enables us to describe the general tendencies, and secondly it provides us 
wi th a datum-point f rom wh ich specific change can be ident i f ied. 
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During the period 85-94, mechanical engineering 
kept in step with the economic cycle. Almost by 
definition a supplier of capital goods, the branch 
follows the economic tide. This is already well-doc-
umented. However, the variations recorded over 
the decade have been wide. Wi th the upswing of 
88-90, engineering enterprises had to face a large 
increase in demand. Subsequently, gradually 
declining orders resulted in a low point in output in 
1993. Real output in the branch rose by 23% 
between 85 and 90, and fell again by 16% during 
the next three years. The slight recovery noted 
since, and through until 1996, has compensated 
only in part for that decline. Al l in all, between 85 
and 94, i.e. during the period covered by this study, 
engineering output in the EU grew by 9%. 
Internationally, European enterprises have to face 
competit ion mainly from the other members of the 
triad, but must also now look to the newly industri-
alised nations of Asia and to Central Europe. 
Between 1992 and 1994 Japan suffered a down-
turn deeper than that In Europe. In the USA, on the 
other hand, there was only a slight decline at the 
start of the 1990s. With these cyclical factors, out-
put in Japan fell by 5% between 1985 and 1994, 
whilst the United States' rose by 35%. 
These differences in growth amongst the triad mem-
bers are essentially the result of variations in 
demand on their respective markets. Nevertheless, 
exports also play their part, as can be seen from the 
real changes in exports by other triad members. 
Analysis on the basis of prices and exchange rates 
shows that United States' mechanical engineering 
output rose by 47% between 1985 and 1994, 
whilst Japan's grew by 25% and the EU's by 18%. 
Exchange rate fluctuations were an important 
explanatory factor. The cheapness of the dollar 
favoured US exports, and penalised European and 
Japanese manufacturers. 
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European manufacturers are at the leading edge of 
technology in numerous areas. This is clear from 
statistics of the number of patents, since the 
European Union is wel l ahead of both the USA and 
Japan in this respect, but detailed analysis of the 
patent applications shows that Europe's lead is 
essentially in the domain of engineering know-
how, and that there are areas of weakness, notably 
in micro-electronics, new materials, lasers and 
microsystems. 
But a recent survey indicates that the Achil les' heel 
of Europe's engineering industry is nonetheless in 
its lack of price competitiveness. This problem lies 
at the root in particular of difficulties in general-pur-
pose machinery, wh ich is particularly sensitive to 
price fluctuations. Dur ing the period under review 
it is essentially the four tigers of the Asian economy 
wh ich have been successful in this sector. It must 
also be noted that the newly-democratic nations of 
central Europe are beginning to gain a foothold in 
this market. In special machinery and plant installa-
tion it is possible to offset higher prices with other 
qualities, which explains the generally favourable 
situation of European Union enterprises in this sec-
tor. 
Evolution by act ivi ty 
This article defines the Communi ty mechanical 
engineering industry as the sum of the 1 7 four-digit 
classes of the NACE Rev.1 contained with in the 
three-digit groups numbered from 29.1 to 29.5. 
Classes 29.24 "Manufacture of other general-pur-
pose machinery" and 29.56 "Manufacture of other 
special-purpose machinery" are residual groups 
which cannot be regarded as homogeneous classes 
of economic activity, and cannot thus be examined 
individual ly. The others are examined one by one 
in the order of the NACE Rev.1. 
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The motors and turbines branch (29.11) comprises 
machines used to produce and exploit mechanical 
power, other than machines used to propel agricul-
tural tractors, road vehicles and aircraft. A large pro-
portion of these products are delivered to other 
manufacturers of capital goods under sub-contract-
ing arrangements. Motors are generally mass-pro-
duced, except for very large diesel engines for ship-
ping and other vessels or for generating electricity. 
Like turbines, these are generally manufactured to 
order or in short production runs. Compared wi th 
the EU engineering industry average, this class 
comprises a fairly large number of relatively large 
enterprises. In practice, series production allows 
overheads to be l imited, thus reducing costs. 
Machines produced one-off virtually count as plant, 
and thus need bigger production units. The innova-
tive efforts of this branch are directed essentially 
towards improving productivity and l imit ing envi-
ronmental effects. 
EU output for this branch in 1994 totalled ECU 
10.4 bi l l ion, a nominal increase of 45% over 1985. 
As an increase this was virtually identical to that for 
the engineering industry as a who le 3 ' . But there is 
an interesting discrepancy in the intermediate 
changes: the value of global production grew 
steadily until 1991. But the "motors and turbines" 
branch was hit in 1987, although in contrast it d id 
not suffer during 1992/93. This was essentially due 
to the growth of exports towards non-member 
countries, the result in particular of very heavy 
demand from the Chinese People's Republic for 
very large diesel engines. However, a one-off 
improvement in the efficiency of turbines also con-
tributed to an increase in production, with numer-
ous power stations replacing installed capacity ear-
lier than programmed. Modernisation of the anti-
quated electr ici ty supply system in the new 
German Länder also produced a temporary surge in 
demand. 
As this branch exports 4 1 % of its production to 
non-member countries (against 34% for the engi-
neering industry as a whole), it is heavily depen-
dent on external markets. Indeed, the figure slight-
ly understates the true situation, since it takes no 
account of indirect exports, resulting for example 
from the fitting of motors to products destined for 
export. Conversely, imports also have a major role 
in "motors and turbines". At 28% of the 
Community market, imports in this branch repre-
sent almost double the figure for the engineering 
industry as a whole. From this we can conclude that 
the international division of labour is particularly 
advanced for the "motors and turbines" branch. EU 
manufacturers are very successful in non-member 
countries, but non-member countries, Japan in par-
t icular, are very dif f icult competitors on the 
Community market. It should nonetheless be noted 
that Japanese exports to the Union essentially com-
prise del iveries to European subsidiaries of 
Japanese corporations. 
In 1994, EU deliveries to non-member countries 
represented 35% of all exports by the main export-
ing countries4 ' . The Union thus led Japan (31%) 
and the USA (26%). During the first half of the 
1990s the Union seems to have lost market shares 
to Japan, the USA and the smaller Asian tigers. But 
the fcU continues to dominate most markets, and 
even remains slightly ahead in the Far East. The EU 
has been caught up by Japan for exports to North 
America, and recently been overtaken by the USA 
for exports to Latin America. 
Statistics on patents shows the Union to be at the 
leading edge in this domain. The EU is the source 
of 40% of major patents in engineering, against 
35% from the USA and 15% from Japan. As regards 
small-to-medium-volume diesel engines, price also 
has a considerable effect on competitiveness. The 
factor also seems to be favourable to EU manufac-
turers. 
3) These prices cannot be adjusted, the necessary 
indices not being available. 
4) Member States of the EU, USA, Japan, Switzerland, 
Norway, Canada, Taiwan, South Korea, Hong Kong and 
Singapore (for the EU, oniy exports to non-Member 
countries are taken into account). 
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The pumps and compressors branch (29.12) covers 
l iqu id and vacuum pumps, compressors and 
hydraulic and pneumatic equipment. A large pro­
portion of the products is sold to manufacturers of 
machinery and plant as components. Both standard 
and customised products are manufactured in all 
these groups. Product innovations in this branch 
are aimed at machine safety and environmental 
protection. Small and medium-sized firms are a 
characteristic feature of this branch, but there also 
some large EU undertakings wi th production sites 
throughout the wor ld . 
The recession of 1992/93 has not left much of a 
mark on this branch. First of all there was the strong 
demand from eastern Germany and then the 
sharply rising exports to the Far East. Between 1985 
and 1994 the value of production in this branch in 
the EU rose by 48%, i.e. slightly above the average, 
to ECU 16.9 b i l l ion. Wi th an export share of 30% 
and an import share of 15%, the pattern of external 
trade in this branch is close to the average for 
mechanical engineering. 
The EU is the largest seller of pumps and compres­
sors on the wor ld market. Wi th an export share of 
43%, it was far ahead of the USA (24%), Japan 
(20%) and Switzerland (6%) in 1994, and EU man­
ufacturers held on to this share dur ing the whole of 
the reference period. They hold a dominant posi­
t ion in almost all regions of the wor ld . It is only in 
the Far East that they lag behind Japan, and in Latin 
America behind the USA, although they have 
reduced the gap slightly in both markets. 
In this branch as we l l , EU undertakings are wor ld 
leaders in the technology. Some 40% of all patents 
of relevance to the branch come from the EU, whi le 
the USA and Japan account for only some 25% 
each. In recent years the NICs in the Far East have 
also appeared in the patent statistics. Although their 
share is only 3%, this is considerable development 
in view of the price competitiveness of these coun­
tries. Overal l , however, it is surprising that manu­
facturers from the EU are maintaining their position 
on the wor ld market not just in special products, 
such as those required for power stations and the 
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chemical industry. They have also met the chal­
lenge for standard products, where price plays a 
major role. 
Products in the taps and valves branch (29.13) can 
be subdivided into domestic and industrial taps and 
valves. Serial production is the norm here, and pro­
duction of very large series is often possible in the 
case of sanitary taps and valves. This is why large 
manufacturers have become established in the EU 
alongside a large number of small and medium-
sized firms. Innovative developments in this branch 
derive above all from the integration of microelec­
tronics and sensor technology. 
of taps and valves a strong boost in 1991 and 1992 
and prevented an even sharper fall in 1993. 
The strong domestic demand in the EU temporarily 
reduced sales efforts on foreign markets, but in 
1994 the export share of 23% was again more or 
less the same as in 1985. Nevertheless, this leaves 
the branch far below the average share for mechan­
ical engineering as a whole. This low orientation 
towards exports does not, however, reflect a lack of 
international competitiveness, but is typical of this 
component supply branch. This is confirmed by a 
look at the import share, which is also exceptional­
ly low, at 9%. 
Taps and valves to a value of ECU 1 3.5 bi l l ion were 
produced in 1994 in the EU, Compared to 1985, 
this represents a nominal growth of 54%, which 
means that the branch performed much better than 
mechanical engineering as a whole. The main rea­
son for this positive trend was the boom in demand 
in eastern Germany, which gave EU manufacturers 
The EU heads the list of the world's largest manu­
facturers of taps and valves by a long way. In 1994 
it had a share of 47%, whi le the USA had 21 % and 
Japan 18%. It should also be pointed out that the 
EU share had even frequently exceeded 50% in the 
years before. In the individual regional markets the 
position of the EU firms varies considerably. 
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Whereas they dominate the market, wi th shares of 
over 80%, in Eastern Europe, Africa, the Middle 
East and Central Asia, the Japanese are far ahead in 
the Far East and the Americans in Latin America. 
European manufacturers are in an excellent posi­
t ion internationally not only for special taps and 
valves for industry, but above for high­quality sani­
tary taps and valves. This is in spite of these being 
standard products for a high­volume market. The 
favourable competit ive position is based on a clear 
technological lead which is reflected in the patent 
statistics: almost half the relevant patents in this 
branch come from the EU. 
The transmission equipment branch (29.14) com­
prises roller bearings and products for mechanical 
transmission. However, the latter are included in 
this branch only if the gears, transmissions, clutch­
es, etc., are not incorporated in vehicles. Otherwise 
they are covered by Division 34 of NACE Rev.1. 
This branch is a typical component supply industry 
whose customers are to be found above all in 
mechanical and electrical engineering and ­ in the 
case of roller bearings ­ vehicle manufacturing. 
Most output consists of serial products ­ and in 
some cases even mass production. This is why the 
short­term variations in demand in this branch are 
compounded by a storage cycle. This means that 
undertakings in this branch are regularly faced wi th 
more serious drops in demand than the rest of the 
mechanical engineering sector. 
The transmission equipment branch in the EU com­
prises a few large undertakings with a wor ld­wide 
production activity and a large number of small and 
medium­sized specialists. Their customers are con­
stantly demanding more powerful, more environ­
mentally­friendly, quieter and more energy­efficient 
transmissions. Longevity and low­maintenance 
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operation also play a role. For this reason, research 
and development play a key part in all undertak-
ings. Also typical of this branch are the close supply 
relationships with domestic industry. 
Transmission equipment had a production value of 
ECU 12 bi l l ion in the EU in 1994. Compared wi th 
1985, this represents a nominal increase of 23%, 
which is only half the rate for mechanical engi-
neering as a whole. This overall result, however, 
conceals strong cycl ical variations. After an 
increase of 39% between 1985 and 1990 there was 
a sharp drop of 20% in the fol lowing three years. In 
1994 demand rose again and produced growth of 
9%. These fluctuations illustrate one of the main 
problems of this branch. 
The international division of labour in the transmis-
sion equipment branch during the reference period 
has clearly increased. At the end of the period, the 
export share of the EU was 45% and the import 
share 15%. Up till 1993, the EU was the world 's 
largest supplier of transmission equipment. The 
Japanese manufacturers then assumed the lead, tak-
ing advantage of their strong presence in the growth 
market in the Far East. The USA more or less suc-
ceeded in maintaining its share over the years, but 
it was always in third place. In 1994 Japan had a 
38% share of supplies, the EU had 34% and the 
USA 17%. 
The loss of the lead in wor ld trade is due to a 
decline in the field of roller bearing, where the mar-
ket is dominated by global players. In this field, the 
Japanese manufacturers of small and medium bear-
ings have been successful in converting to a price 
strategy aimed at high-volume markets. In the other 
segments of the transmission equipment branch, 
competit ion is not so wor ld-wide, and local cus-
tomer relationships also play a major role. The posi-
tion of the EU manufacturers in terms of technolo-
gy is clearly not so bad, since they have registered 
some 40% of the relevant patents, compared wi th 
Japan at just under 30% and the USA at just under 
25%. 
The firms within the branch (29.21) produce fur-
naces and furnace burners, comprising electrical 
and other industrial and laboratory furnaces and 
ovens, incinerators, the manufacture of burners, 
stokers, grates and ash dischargers. As furnaces are 
often fully integrated into the production process, 
producers are often involved from the conception 
stage of supplying equipment. This class of activity 
is characterised by a large number of SME's, but 
there remain a number of firms of significant size. 
Innovation efforts are concentrated above all on 
reducing energy consumption and fighting against 
pollution is another major preoccupation. The use 
of specific technical measures and process control 
techniques also create opportunities to optimise 
some production processes. Enterprises making fur-
naces are usually involved in replying to specific 
needs of the client, they therefore usually work in 
terms of producing a specific product. Furnace 
burners, on the other hand, are generally standard-
ised products which result from mass production. 
In 1994, EU production for this particular activity 
reached 3.2 bi l l ion ECU, a nominal rise of 43% 
compared to 1985. This activity was adversely 
affected by the recession of 1992-93: indeed, the 
evolution of output follows closely that of the 
whole industry. Particularly badly hit were internal 
Community markets, however enterprises were 
able to compensate in part for the weakness of the 
European market by increasing their exports to third 
countries. The export rate moved from 39% in 
1985 to 45% in 1994. During the same period the 
import penetration ratio fell from 17% to 15%. 
This shows that European producers of furnaces 
and furnace burners have faced up to international 
competit ion wel l . The good results obtained by EU 
producers are especially noticeable in export per-
formance, where EU firms account for 58% of 
wor ld trade (amongst the group of main trading 
countries). The EU performance is wel l ahead of 
that of the USA (20%) and Japan (12%). Furthe-
rmore, EU enterprises are out-performing American 
and Japanese competitors in the Far East and in 
Latin America, traditionally strong markets for these 
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two countries. During the period of analysis of this 
study, the EU even improved its position as wor ld 
leader in this particular industrial activity. 
The lifting and handling equipment branch (29.22) 
produces cranes, standard lifting equipment, lifts, 
escalators and moving walkways. The many enter­
prises active in this branch in the EU are mostly spe­
cialised in individual market segments. Most of 
them are small and medium­sized firms, but there 
are also a number of multinational concerns. The 
international fork­lift truck market, for example, is 
occupied exclusively by large enterprises, and a 
small number of large firms are also dominant in 
the lift and escalator market. Much lifting and han­
dl ing equipment is produced as special machinery 
to customer specifications by combining standard­
ised components according to the building­block 
principle. At the final stage, however, mass­produc­
tion methods are also used, e.g. in the case of fork­
lift trucks. Product innovations draw on microelec­
tronics, sensor technology and computer technolo­
gy­
In 1994 the production of this branch was worth 
approximately ECU 23 bi l l ion, thus making it the 
largest mechanical engineering branch. Compared 
with 1985, this represented a nominal increase of 
67%, which was far higher than the increase in 
mechanical engineering as a whole. This was part­
ly because the branch was not badly affected by the 
1993 recession. The positive trend reflects the fact 
that lifting and handling equipment play a decisive 
role in rationalising production processes, ¡n­house 
transport and storage. Firms still pressed ahead with 
rationalisation measures. 
The proximity of the customer is important in the 
sale of lifting and handling equipment, which 
explains why the participation of this branch in 
international trade is relatively low. This can be 
seen in the EU by the 23% export ratio and the 8% 
import ratio. However, this does not prevent EU 
manufacturers, wi th 36% of deliveries, from being 
in the lead in international trade. They are fol lowed 
by Japan wi th 26% and the USA with 227», 
although it cannot be ignored that the EU has lost 
out since the beginning of the 1990s because of its 
relatively weak presence on the growth markets in 
the Far East. 
The number of patents granted world­wide indi­
cates that European manufacturers are in a strong 
position, since they account for approximately half 
the relevant patents, whi le competitors in the USA 
account for approximately 20% and those in Japan 
18%. Although engineering and the ability to solve 
individual customers' problems may be regarded as 
the special forte of the Europeans, they have also 
performed well' to date in purely high­volume mar­
kets. 
The manufacture of non­domestic and cooling and 
ventilation equipment (29.23) covers mainly fans, 
air­conditioning machines, heat exchangers, dust 
extractors and refrigeration equipment. The prod­
ucts range from components for assembly to com­
plete systems, so that manufacturing involves indi­
vidual, small and mass production at the same time. 
Pressure to improve the safety and efficiency of 
equipment and to improve environmental protec­
tion are what gives the branch incentives to inno­
vate. Small and medium­sized firms are also pre­
dominant in this branch. There are large firms in the 
refrigeration engineering segment, but their pro­
duction range mostly goes far beyond the scope of 
this NACE heading. 
In 1994 this branch manufactured products worth 
ECU 14.7 bi l l ion in the EU. This was a nominal in­
crease of 44% over 1985, roughly in line with the 
average for mechanical engineering as a whole. 
The trend was much steadier, however, than in the 
sector as a whole, and the branch suffered relative­
ly little from the recession since it was able to prof­
it from the need for modernisation in eastern Ger­
many. In addition to this, there were further stimu­
lants in the form of statutory environmental requi­
rements, e.g. on the desulphurisation of flue gases. 
Whi le exports during the reference period moved 
in line wi th production, with the EU export ratio 
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fluctuating between 18 and 20%, imports increased 
far more than market supply. As a result, the import 
ratio rose from 9 to 14%. Much of this success was 
achieved by Japanese manufacturers, who have 
increased their deliveries to the EU sevenfold in ten 
years and now account for about half of EU 
imports. 
own requirements. Of the major exporting coun-
tries, the EU had a 51 % share in deliveries of agri-
cultural tractors in 1994, wel l ahead of the USA 
with 2 1 % and Japan with 19%. In view of the 
above-mentioned restrictions, however, these fig-
ures are hardly a basis for assessing the competi-
tiveness of EU manufacturers. 
In 1994 this branch was well behind in wor ld trade, 
occupying third place with 23% of deliveries. 
Ahead of the field, Japan wi th 33% and the USA 
with 3 1 % were neck-and-neck. EU manufacturers 
lost out considerably over the reference period, not 
least because they are fairly poorly represented on 
the high-growth markets. 
The agricultural tractors branch (29.31) covers the 
manufacture of walking (pedestrian controlled) trac-
tors, agricultural and forestry tractors and other trac-
tion units used in agriculture. They are generally 
mass-produced, which gives an advantage to the 
large enterprises which dominate this branch. 
Tractor manufacturers have scope for innovation in 
the increased use of information and communica-
tion technology. In the EU these products are also 
manufactured by branches of the major American 
producers, who are present in all EU statistics. It is 
obvious that these production sites also have a con-
siderable influence on external trade flows. 
In 1994 the production of agricultural tractors in 
the EU in value terms was approximately ECU 6 bi l -
l ion. Compared with 1985, this is a nominal 
decrease of 10%, but in real terms the loss is likely 
to be two to three times higher. Demand for tractors 
was also curbed by the trend towards larger hold-
ings and the increased performance of new genera-
tions of machinery. The need for replacement 
which had built up d id , in fact, lead to greater 
demand in 1995 and 1996. 
Compared wi th wor ld production, wor ld trade in 
tractors is relatively insignificant, since the major 
producers often manufacture on the spot and also 
many developing countries already have tractor-
manufacturing capacities which largely cover their 
The manufacture of other agricultural and forestry 
machinery (29.32) covers machinery and equip-
ment for soil preparation, planting, harvesting, fer-
tilising, mi lk ing and livestock farming. This wide 
product range provides scope for many small and 
medium-sized firms. Larger producers are involved 
only in the manufacture of self-propelled harvesting 
machinery. Innovations are geared mainly to 
achieving increased efficiency, operational safety 
or soil protection. As in the case of agricultural trac-
tors, the use of information and communication 
technology offers this branch the chance of achiev-
ing integrated farming systems. 
The value of this type of agricultural machinery pro-
duced in the EU in 1994 was almost ECU 9 bi l l ion. 
Although this was 8% more in value terms than in 
1985, this increase far from covers the price 
increase over this period. Although no price indices 
are available at branch level, this statement is sup-
ported by the 44% price increase for the mechani-
cal engineering sector as a whole over the same 
period. The reasons for the decline in real terms are 
the same as for the fall in the production of agricul-
tural tractors. 
There is little international trade in this branch, so 
that in 1994 the EU export ratio was only 18% and 
its import ratio 11 %. It should be noted in this con-
nection, however, that the import ratio more than 
doubled over the reference period. In wor ld trade 
the USA, wi th 43% of deliveries at the last count, is 
ahead of the EU with 38%. In 1995 this order was 
reversed. American manufacturers have managed 
to increase their share considerably since 1985, but 
this was at the expense of not only of the EU but 
also of Canada and Japan. 
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EU manufacturers have a clear technological lead 
in the agricultural machinery branch. However, 
their share of over 50% of relevant patents granted 
world-wide gives a somewhat exaggerated view of 
this position, since a proportion of the patent appli-
cations merely cater for traditional special features 
in the agriculture of the individual Member States. 
The NACE machine-tools branch (29.40) includes 
not only, as often supposed, machine-tools for met-
a lwork ing but also woodwork ing machines, 
machines for working stone and other hard materi-
als, welding machines and hand tools with self-con-
tained motor. This wide-ranging selection includes 
many special solutions adapted to customers' spe-
cific requirements, but also many standard prod-
ucts. Product innovation is geared mainly to 
increased automation but also to the more efficient 
use of raw materials and the reduction of energy 
costs. In the EU it is almost exclusively small and 
medium-sized enterprises which are engaged in 
this branch. 
Between 1985 and 1994 production in this branch 
increased in nominal terms by 23% to ECU 16.4 
bi l l ion. This is only half the average increase in 
value terms in the mechanical engineering sector as 
a whole and in real terms it represents a marked 
decline. Since the normal cyclical reaction was 
compounded by the ending of the Cold War, which 
all over the wor ld dealt a sudden blow to the 
demand from the armaments industry for high-qual-
ity machine-tools for metalworking. Thus, after the 
record performance of 1990, when EU production 
reached ECU 22 bi l l ion, production plummeted in 
the fo l lowing three years. Then, in 1994, there was 
an upturn, which continued in 1995 and 1996, 
although the branch still has a long way to go 
before regaining its previous level. 
international division of labour in this branch is 
higher than average. In 1994, the EU accounted for 
38% of exports from the main exporting countries, 
thus retaining its lead over Japan with 26%, the 
USA with 16%, Switzerland wi th 10% and Taiwan 
with 7%. However, this cannot hide the fact that 
the EU has lost part of its lead over the past ten 
years, mainly to the USA and Taiwan. EU manufac-
turers continue to occupy a strong position on the 
special machinery market, where they can capi-
talise on their technological lead, which is also 
underpinned by patent statistics. 
The machinery for metallurgy branch (29.51) pro-
duces machinery for metal production, metal-
rol l ing equipment and casting machinery. On ly a 
small proportion of the products are suitable for 
mass-production, so that one-off production pre-
dominates, and the construction of complete 
turnkey smelting works and rol l ing mills is a major 
aspect of production. Since firms must be of a cer-
tain size to construct this type of plant, there are 
also a number of large enterprises in this branch. 
The main scope for innovation is the improvement 
of the processes carried out wi th the machinery and 
plant produced by this branch. 
In 1994 the value of machinery for metallurgy pro-
duced In the EU was ECU 3 bi l l ion, an increase of 
57% in nominal terms compared with 1985 and 
considerably more than the average for mechanical 
engineering as a whole. There is therefore consid-
erable growth in this branch, with exports provid-
ing the stimulus. The main markets were the Far 
East, the USA and Latin America. The major impor-
tance of exports to non-Community countries can 
be seen from the EU export ratio of just under 50%. 
In contrast, imports, wi th a ratio of just under 8%, 
do not play a major role. 
Low domestic demand forced EU manufacturers to 
turn increasingly to exports at the beginning of the 
1990s, and this can be seen from the marked 
increase in the export ratio from 28% to 41 %. At 
the same t ime, however, the import ratio rose from 
22% to 25%. These ratios demonstrate that the 
In 1994 the EU accounted for 47% of the machin-
ery for metallurgy exported by the main exporting 
countries. It was well ahead of Japan with 21 % and 
the USA wi th 14%. Europe's lead is underpinned 
by patents, wi th EU manufacturers accounting for 
45% of all relevant applications in this area, com-
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pared wi th 25% for Japan and 20% for the USA. Al l 
the other statistical benchmarks for measuring inter­
national competitiveness also indicate that the EU 
occupies an excellent position in this branch. 
In the mining, quarrying and construction machin­
ery branch (29.52), construction machinery - com­
prising excavators, loaders, road rollers, bulldozers, 
concrete mixers and concrete handl ing equipment 
- represents the biggest product group. Associated 
bui lding-materials product ion facil it ies include 
cement, limestone and gypsum mills as wel l as 
plant and machinery for the manufacture of glass 
and ceramics, whi le mining machinery encompass­
es tunnel l ing and deep-hole dr i l l ing equipment, 
extracting machinery and continuous conveyors for 
underground workings. Most items of construction 
machinery are series-manufactured standard prod­
ucts. In the case of building-materials production 
machinery, on the other hand, special-purpose 
units predominate, wi th the design and construc­
tion of complete facilities also playing an important 
role. Min ing machinery is usually produced in low-
volume series. Product innovation in this area is tar­
geted at vibrosi lencing and enhanced operator safe­
ty. Electronic control technology opens up addi­
tional scope. 
In 1994, the branch achieved an output value in the 
EU exceeding 1 7 bi l l ion ecus, making it the second 
largest mechanical engineering branch after lifting 
and handling equipment (29.22). The period 1985 
to 1994 saw a nominal production increase of only 
24%, wi th cyclical fluctuations exhibi t ing the same 
pattern as throughout the mechanical engineering 
industry. In the period 1991 to 1993, the vigorous 
construction boom in eastern Germany meant that 
this division was spared an even more severe set­
back. 
In the late 1980s, buoyant sales in the Community 
had lulled many manufacturers into neglecting 
exports to third countries. As a result, the export 
ratio fell from 43% to 30%. From 1993 onwards, 
however, industry stepped up its sales efforts in the 
Far East, Eastern Europe and the USA, taking the 
export ratio back up to 43% in 1994. The import 
ratio latterly stood at 13% and was thus slightly 
down on the level for mechanical engineering as a 
whole. 
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The EU was this branch's biggest exporter wor ld­
wide in 1994, accounting for 41 % of exports by the 
most important supplier countries. The second 
biggest exporter was the USA, accounting for 32%, 
ahead of Japan with 20%. The EU and the USA 
leap­frogged each other several times during the 
period under review, inevitably conveying the 
impression that the export leader is always the one 
whose domestic construction industry is the cycl i­
cal laggard. 
Technologically, EU manufacturers lead the field 
world­wide. In recent years, they have filed almost 
55% of all major patents in this area, whi le the USA 
has notched up 20% and Japan just on 15%. The 
Europeans are clear market leaders both in the 
building­materials machinery segment, where their 
superior engineering stands them in good stead, 
and in the area of specialised giant excavators for 
open­cast mining operations. They have more diff i­
culty asserting their position on the high­volume 
markets for construction machinery, which are 
dominated by major international groups. 
The broad product spectrum of the food, beverage 
and tobacco processing machinery branch (29.53) 
encompasses, for example, machinery and equip­
ment for dairies, mills, bakeries, beverage produc­
tion, meat processing, sugar and confectionery 
manufacturing as wel l as for industrial kitchens and 
the cigarette industry5 ' . As regards production set­
ups, the low­volume and one­off manufacture of 
specialised machinery holds sway. The wide­rang­
ing product portfolio is matched by a high degree 
of specialisation on the producer side, hence the 
predominance of small and medium­sized enter­
prises in this division. Larger­size manufacturers 
have become established only in the production of 
beverage­fi l l ing and cigarette­manufacturing 
machinery. 
5) The data for this branch covering the period 1985 to 
1994 also include packaging machines, which really fall 
within Class 29.24 of NACE Rev.1. In the past, these 
machines were usually recorded in national statistics 
together with food processing machinery. 
Whi le the absolute output values for the branch are 
too high, owing to the inclusion of packaging 
machinery, they probably provide an accurate pic­
ture of development trends. Between 1985 and 
1994, the branch achieved a nominal production 
increase of 78%, thus enjoying above­average 
expansion. The strong upward trend was only 
slightly dented by cyclical fluctuations in the period 
under review. Even the 1993 recession brought 
only a slight fall in output. Internal­market sales and 
non­EU trade are twin mainstays of this trend, and 
showed well­nigh identical expansion. With in the 
EU, German unification gave a particular boost to 
demand as the food­processing industry geared 
itself up for the eastern German market. Wor ld­
wide, advancing industrialisation and growing 
prosperity in the newly industrialised countries lent 
additional impetus. 
The EU clearly dominates the wor ld market for 
food­processing machinery, wi th the Community 
accounting for around 64% of the major supplier 
countries' exports in 1994. The USA came a distant 
second at 16%, fol lowed by Switzerland and Japan, 
accounting for 8% and 7% respectively. Given this 
dominance, it is hardly surprising that EU manufac­
turers are in front even in the Far East and America. 
They have attained this outstanding competit ive 
position by virtue of a technological edge that is 
also reflected in patent statistics: a good half of all 
major patents in this area are held by EU compa­
nies. They are fol lowed by US competitors, wi th a 
share of around a quarter, and by the Japanese, who 
account for a good 10%. 
The most important product groups in the textile, 
apparel and leather production machinery branch 
(29.54) are spinning machines, weaving machines, 
knitting machines, textile finishing machines, (auto­
matic) sewing machines, laundry and dry­cleaning 
machinery as wel l as leather­processing and shoe­
manufacturing machines. Innovative developments 
in this area are geared towards enhancing produc­
tion logistics, reducing noise and emissions and 
improving machinery safety. 
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In 1994, the output value in the EU stood at ECU 
10.4 b i l l ion, representing a nominal increase of 
39% on 1985. The branch thus lagged slightly 
behind the mechanical engineering industry as a 
whole. This weak trend was clearly caused by the 
poor level of demand in the EU, which showed a 
nominal increase of just 13% in the period under 
review. Sales to non-EU countries, on the other 
hand, rose by 65% over the same period, further 
increasing the EU export ratio from the already 
extremely high 54% mark of 1985 to 64%. The 
EU's import ratio, however, is also relatively high, 
and mainly reflects deliveries from the Swiss textile 
industry. 
Ihe high exporl dependency of I U manufacturers 
in this branch means they are largely unaffected by 
the business cycle in the internal market. This is 
why they were left more or less unscathed by the 
events of 1992/93. The downside is that they are 
more heavily dependent on the economic trends in 
North America and the Far East, which accounts for 
their having already suffered an appreciable set-
back in 1991. 
from strong domestic customers has a detrimental 
effect on in-house expertise. 
The product offering of the paper and paperboard 
production machinery branch (29.55) covers plant 
and machinery for the manufacture of paper and 
paperboard, paper-cutt ing machinery and 
machines for the further processing of paper and 
paperboard. Whi le one-off manufacturing set-ups 
predominate for paper-production machinery, 
machines for paper processing are usually pro-
duced in low-volume series. Both areas are largely 
the preserve of small and medium-sized compa-
nies. The manufacture of complete facilities for 
paper production requires higher capacities, and 
large international concerns have accordingly 
become established in this segment. The main 
innovative thrust emanates from improvements to 
customer's production processes, with solutions to 
logistical problems featuring prominently in this 
context. Electronic control technology is opening 
up new potential, whi le ever faster production pro-
cesses make exacting demands on the mechanical 
quality of plant and machinery. 
The EU is the biggest exporter in this branch. In 
1994, it provided 44% of the major supplier coun-
tries' exports and was thus ahead of Japan (26%), 
Switzerland (10%) and the USA (8%). Over recent 
years, Taiwan and South Korea have inconspicu-
ously emerged as serious competitors, and this nat-
urally makes itself particularly felt in the Far East -
the world's fastest expanding market. 
European manufacturers are still the clear techno-
logical leaders in this branch, wi th Germany offer-
ing special expertise in spinning applications, Italy 
in knitting and Switzerland in weaving. In shoe-
making and leather-industry machinery, Italian pro-
ducers lead the field, as is further borne out by the 
patent statistics. European producers are worr ied, 
however, that it could become more and more dif-
ficult in future to maintain their lead, as their clients 
- the textile, clothing and shoe industries - are 
increasingly relocating to Asia. Not only is it diff i-
i uh to serve disi.mi markets, bul a lack of feedbac k 
The output value of paper-making machinery in the 
EU increased by a nominal 26% between 1985 and 
1994 to ECU 4.2 bi l l ion. This fell wel l short of the 
overall mechanical engineering growth rate, and in 
real terms the initial level was not maintained. 
Underlying this trend until 1990 was a steep rise in 
output value to the record figure of ECU 5.5 b i l l ion, 
fol lowed by a severe slump from 1991 to 1993. 
This roller-coaster ride primarily reflects demand 
fluctuations in the Community. Whi le similar ups 
and downs were experienced on the export side, 
they were not nearly so pronounced. 
Thus, the export ratio rose from 4 1 % in 1985 to 
5 1 % in 1994. Imports do not play a major role 
here, as witness a ratio of just 6%. 
Wor ld trade in paper-making machinery is domi-
nated by EU manufacturers, who in 1994 account-
ed for 54% of exports by the major supplier coun-
tries. The USA and Switzerland came in second 
-iL eurostat 
MONIHLY PANORAMA or EUROPEAN INDUSTRY J-
P R O S P E C T S F O R M E C H A N I C A L E N G I N E E R I N G I N T H E EU 
E V O L U T I O N BY A C T I V I T Y 
F i g u r e 3 . 1 5 
Evolution of 
production index 
(1990=100 ) 
NACE 29.55 · 
NACE 29.1-5 
110 
60 
S o u r c e : V D M A 1985 1986 1987 1988 
some way behind at 14% each, with Japan bringing 
up the rear at 9%. This breakdown showed little 
change dur ing the period under review. The out-
standing competit ive position of EU producers is 
underscored by the patent statistics. EU companies 
in this branch hold 55% of the relevant patents, 
wh i le US competitors filed just on 25% and the 
Japanese barely 15%. 
The branch for domestic appl iances (29.70) 
includes electric domestic appliances (more than 
85% of activity) as wel l as non-electric domestic 
appliances. Production of the branch reached 31.4 
bi l l ion ECU in 1996, up by 1.4% compared to 
1995. Employment in 1995 was equal to some 
247,000 persons. EUR15 exports in this branch 
accounted for 14.5% of production (outside of the 
EU), whilst imports represented 9 . 1 % of consump-
tion. The EU runs a healthy trade surplus in this 
industry. 
Purchases of goods in this sector are largely due lo 
replacing defective items within the household. 
This is particularly true for so-called "whi te prod-
ucts" - such as refrigerators and washing-machines. 
Nevertheless, there have been consumer cam-
paigns justifying the benefits of other items (for 
example, dishwashers) with the result that their 
penetration rate into European households has 
risen markedly in recent years. Furthermore, new 
design concepts have evolved for product lines that 
have existed for decades (such as the introduction 
of coloured appliances - toasters and refrigerators). 
Finally, important measures have been taken with 
the aim of saving energy and reducing damage to 
the ozone layer. 
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Summary 
The 1992/93 recession adversely affected most 
branches of the EU mechanical engineering sector, 
and even in 1996 some of them had still not yet 
recovered the lost ground. A good sales position on 
non-EU markets had a positive effect across the 
board, providing a cushion against cyclical demand 
swings on the internal market. In most branches, 
EU producers have a good competit ive capability 
on the wor ld market. One drawback, however, is 
that demand for machinery has expanded most 
rapidly on the domestic markets of their chief com-
petitors, the LSA and Japan, which has naturally 
worked to the advantage of the latter. 
In virtually all branches, the competitiveness of EU 
manufacturers is based on outstanding technology 
which is being turned to particularly good account 
in the areas of specialised machinery and the 
design and construction of industrial plant. On the 
standard-machinery front, on the other hand, EU 
companies have often come under pressure as a 
result of customers taking a more price-oriented 
approach. This has eroded the market shares of pro-
ducers from European hard-currency countries in 
particular. 
For more details, please contact: 
Berthold Feldmann 
Tel: (352)4301 3 4401 
Fax: (352) 4301 3 4359 
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The files on the diskette are broken down 
by industrial branches. Each file contains 
all countries and indicators for a particlar 
industry. The files have the fo l low ing for-
mat: country, indicator, branch, periodicity, datatype, data 
e.g. EF,PROD,B0020,M,S,85.141 64... 
Step b y s t ep g u i d e t o u s i n g t h e data 
o n t h e d i s k e t t e : 
1. Copy the file MPEI.EXE from the diskette to a directory 
on your hard disk (usually C:\....). 
2. If in W I N D O W S , switch to the File Manager and 
double-cl ick on the file. The files w i l l self-extract them-
selves 
(into the directory from which the program is run). You 
may need to perform W I N D O W - REFRESH to see the files 
once the procedure has finished. 
3. If in DOS move to the directory you placen) the file in 
(for example, C : \DATA>) and then type the name of the 
f i le (MPEI.EXE) and press < E N T E R > , the files w i l l self-
extract and be placed in the same directory as the EXL·. 
4. The files are simple, plain text files, w i th the .TX1 exten-
sion. The files are comma separated and use speech marks 
as a del i m ¡1er. 
5. It should be easy to import /open the data-files into any 
standard spreadsheet or database pac kage. 
6. There is a file for each branch available al lhe NACE 
2-digit level, codes are given in the readme.txl tile supplied 
on the diskette. 
Branches: 
B0020 Total Industry Excluding Construction 
B0040 Intermediate Goods Industry 
B0050 Capital Goods Industry 
B0060 Durable Consumser Goods Industry 
B0070 Non-Durable Consumser Goods Industry 
B1000 M in i ng of Coal and Lignite; Extraction of Peat 
B1100 Extraction of Crude Petroleum and Natural 
Gas; Service Activit ies Incidental to oi l and Gas 
Extraction, excluding Surveying 
B1200 M in ing of Uranium and Thor ium Ores 
B1500 Food and Dr ink Industry 
B1600 Tobacco 
B1700 Manufacture of Textiles 
B1800 Clothing Industry 
B1900 Leather and Shoe Industry 
B2000 Manufacture of W o o d and Products of W o o d 
B2100 Paper Industry 
B220O Publishing, Printing, Reproduction of 
Recorded Media 
B230O Manufacture of Coke, Refined Petroleum 
Produis, Nuclear Fuel 
B2400 Chemical Industry 
B2500 Manufacture of Rubber and Plastic Products 
B2600 Manufacture of Other Non-Melal l ic 
Mineral Products 
B2700 Manufacture of Basic Metals 
B2800 Manufacture of Fabricated Metal Products 
B2900 Mechanical Engineering 
B3000 Manufacture of Off ice Machinery, Computers 
B3100 Manufacture of Electrical Machinery 
B3200 Manufacture of Radio, TV and 
Communicat ion Equipmenl 
B3300 Manufacture of Medical , Precision and 
Opt ical Instruments 
B3400 Manufacture of Motor Vehicles 
B3500 Manufacture of Other Transport Equipment 
B3600 Manufacture of Furniture; Manufactur ing nol 
elsewhere classified 
B4000 Electricity, Gas, Steam and Hot Water Supply 
B4500 Construction 
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Industry c lass i f i ca t ion system 
NACE Rev.1 , 
d e f i n i t i o n s of ma in i n d u s t r i a l g r o u p i n g s 
O 
Sta t is t ica l sou rces 
sources and m e t h o d s used for s h o r t - t e r m 
i n d i c a t o r s and s t r u c t u r a l d a t a ; no tes on ser ies 
used and c a l c u l a t i o n m e t h o d s 
Signs and a b b r e v i a t i o n s 
s p e c i f i c to use in t h i s p u b l i c a t i o n O 
MoNTHiY PANORAMA or EUROPEAN INDUSTRY 
M E T H O D O L O G I C A L N O T E S 
C L A S S I F I C A T I O N S Y S T E M & S T A T I S T I C A L S O U R C E S 
I n d u s t r y c l a s s i f i c a t i o n sys tem 
The economic activities used in this publ icat ion are 
def ined in the revised Classif ication of Economic 
Act iv i t ies w i th in the European Communi t ies , NACE 
Rev.1. This classification was laid down in a Counci l 
Regulation in 1990 (OJ L293 24th October 1990). It 
should be noted that many series before 1990 and a large 
amount of annual data even between 1990 and now had 
to be converted from the o ld classification NACE 1970. 
This estimation process can reduce the rel iabi l i ty of the 
data. Main industrial groupings that are used in Section 2 
of this publ icat ion have the fo l lowing definit ions in terms 
of NACE Rev.1. 
Total industry 
C + D + E, 
i.e. min ing, manufacturing and energy supply 
Intermediate goods industries 
1 3 . 1 , 13.2, 14.1-14.5, 15.6, 15.7, 17.1-17.3, 
20.1-20.5, 21 .1 , 21.2, 24.1-24.3, 24.6, 24.7, 25 .1 , 25.2, 
26.1-26.8, 27.1-27.5, 28.4-28.7, 31.2-31.6, 3 2 . 1 , 34.3, 
3 7 . 1 , 37.2 
S ta t i s t i ca l sources 
Most of the dala in this publication is harmonised data 
supplied to Eurostat by the EU Member States. The excep­
tions are: 
1) The capacity util isation series wh ich come from the 
business surveys carried out on behalf of the Directorate 
General for Economic Affairs of the Commission (DG II). 
2) The data for the USA and Japan, wh ich are supplied by 
the OECD. 
Data sources are indicated for each statistical table. I very 
effort has been made to include data for the I URI 5 
Member Slates. The indices from 1991 onwards are on a 
post-uni f icat ion basis Ληβ inc lude East-Germany. 
However the structural data is still on a pre-unificatton 
basis. 
Sho r t t e r m i n d i c a t o r s 
The index of product ion measures changes in lho vo lume 
of the gross value added created by industry, the branch 
indices being aggregated by means of a system of weight­
ing according to gross value added at factor cosi. I In1 
indices are adjusted to take account of the varying num­
ber of work ing clays in the moni l i . 
Capital goods industries 
28.1-28.3, 29.1-29.6, 30.0, 3 1 . 1 , 32.2, 33.1-33.3, 3 4 . 1 , 
34.2, 35.1-35.3 
Durable consumer goods industries 
29.7, 32.3, 33.4, 33.5, 35.4, 35.5, 36.1-36.3 
The index of producer prices shows (in national curren­
cies) the changes in the ex-works sell ing prices of all prod­
ucts sold on the domestic markets of the various coun­
tries. The EU indices refer to overall weighted price 
changes. There are not yel indices for Austria. No season­
al adjustment is carried out on these indices. 
Non durable consumer goods industries 
15.1-15.5, 15.8-16.0, 17.4-17.7, 18.1-18.3, 19.1-19.3, 
22.1-22.3, 24.4, 24.5, 36.4-36.6 
If Member States dispose of more detailed data series at 
the 4 digit level of NACE Rev.1, a more elaborate def ini­
t ion at this level of desaggregation is used. 
For the indices of imports and exports, external trade data 
of 9000 industrial products were grouped according to 
the industrial NACE Rev.1 activity to which (hoy belong. 
This grouping can cause certain inaccuracies in the data, 
wh ich may reduce the reliabil i ty of foreign trade series. 
The value indices are all in ECU terms. The 
indices for the EU refer only to extra-Union trade, the 
indices for Member States reflect also intra-Union trade. 
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The capacity utilisation series come from quarterly 
I uropean Union business surveys. 
lor further details oí the methodology employed, please 
refer to the Eurostat publication "Methodology of 
Industrial Short­term Indicators" CA­97­96­079­EN­C. 
Seasonal adjustment 
All series except prices and capacity utilisation are sea­
sonally adjusted with TRAMO / SEATS, a method devel­
oped by Professor Maravall and V. Gomez. This adjust­
ment also takes account of one­off fluctuations (so called 
outliers). For France, Finland, Sweden and the United 
Kingdom the indices are seasonally adjusted by the 
national statistical office. In addition, Eurostat calculates 
the trend cycle, i.e. seasonally adjusted series, where 
additionally the irregular fluctuations have been excluded 
(using the program TRAMO / SEATS). 
Signs and abbreviations 
B/L Belgo­Luxembourg Economic Union 
ECU European currency unit 
TRIAD EU, Japan and the USA 
w.d.adj. working day adjusted series 
Billion thousand million 
* not available (in graphs) 
: not available (in tables) 
** estimation (in graphs) 
data in bold, estimation (in tables) 
1990 = 100, reference year 
Growth rates 
The changes which are given in the tables show two dif­
ferent growth rates. The first being for the latest three 
months dala compared to the previous three months data 
­ here the trend cycle is used. The second growth rate is 
for the latest three months data compared to the same 
three months of the previous year ­ here a series only 
adjusted for the number of working days is used. Estimates 
arc sometimes made to create a EUR15 total. 
Graphs 
The line graphs show the trend cycle. The bar graphs 
show lhe annual growth of the index, using a working day 
adjusted series. For Member States where just one month 
is missing (and not more), this missing value was 
estimated in order to bring the growth rate for all Member 
States up to the same date. This estimation is indicated by 
** in the graph. 
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Introduct ion 
This article is taken from the publ icat ion "New 
Industrial sub­contracting in Europe. First results wi th 
an updated def in i t ion" produced jointly by Eurostat and 
DG XXIII. It is based exclusively on existing documents, 
principally analyses and studies made at a Union level 
or national level. 
Sub­contracting in 
the industry 
Summary 
81 
8 8 
The article gives a description of the aeronautics branch and elaborates on the impor­
tance of the sub­contracting phenomenon and the nature of the industrial structure 
which characterises this particular industry. It is organised on the basis of two dis­
tinct sections: 
* t h e aeronautics market, where the composing features of the market are described 
together wi th the evolution of aeronautics market, wi th particular reference lo struc­
tural change; 
^sub­contract ing in the industry, comprising of a general presentation of the types 
of industrial organisation, its characteristics and the effects of the crisis in sub­con­
tracting. 
At the end of the article a brief resumé is presented wi th the· essential fads from this 
study. 
The aeronautics market 
The European aeronautics industry ranks third in the wor ld with a turnover of 45 bil­
lion ECU in 1995. Its size Is half that of the United States, the world's largest pro­
ducer. 
For more information on (he 
contente of (his section contact: 
Patricia Bouchaud 
tel: (352) 4301 35073 
fax: (352) 4301 34359 
e­mail: 
palricia.bouchaud@eiirostat.cec.be 
Q 
Geographical location in Europe 
Wi th in the European Union, the location of the industry is unequally distributed over 
a small number of countries. It is very much linked to the existence of one or more 
large manufacturers: 
* t h e aeronautics industry is mainly concentrated in two countries: the United 
Kingdom and France; these two countries account for 68% of the turnover and 64% 
of employment of the industry at EUR 12 level; 
* t h e industry is also present in two other countries (Germany and Italy) represent­
ing less than 30% of the European total; 
* t h e remainder of the industry is shared among the other countries of the Union 
(between 6 and 7% of the EU total, depending on the indicator selected). 
{Wh 
eurostat 
SUB­CONTRACTING IN THE AERONAUTICS INDUSTRY 
THE AERONAUTICS MARKET ­ DIFFERENT COMPONENTS OF THE MARKET 
­ \ MONTHLY PANORAMA or EUROPEAN INDUSTRY J— 
Types of activities 
This industry is traditionally divided into three sub­
groups: 
* t h e "aircraft and missiles" subgroup also known 
as "airframes", groups together the enterprises (air­
craft manufacturers) which produce aircraft as wel l 
as missiles and space rockets. They undertake 
research, definit ion and control of the work; 
* t h e "engines" subgroup includes the few enter­
prises which produce, that is design, develop and 
construct, aircraft engines; 
* t h e "equipment" subgroup, includes the enter­
prises whose principal activity is closely linked to 
aeronautics' programmes, but who do not act as 
prime contractors. 
The first two subgroups are quite well­defined and 
include, by country, a relatively l imited number of 
enterprises (up to about ten) accounted for under 
the activity code 353 of NACE Rev.1. 
On the other hand, the limits of the third subgroup 
are more vague, the number of enterprises which it 
comprises is clearly greater (from tens to several 
hundreds, according to country) and their areas of 
activity are more diverse. In terms of activity, these 
equipment manufacturers may themselves be div id­
ed into two broad subgroups: 
* those that produce products and materials entire­
ly destined for the aeronautics industry; 
♦ those who are specialists in an area for which 
aeronautics is but one of the markets. 
Finally, it should be noted that, depending on the 
country, the statistics relating to equipment manu­
facturers can cover a wider or narrower field (for 
example, the inclusion or not of weapons systems). 
Principal enterprises 
The market at the wor ld level is shared between a 
few enterprises1. In all countries, the leading enter­
prises of the industry generally have both civil ian 
and military aciivities. It is very rare to find in this 
industry manufacturers who work exclusively or 
almost exclusively for one or other domain. They 
may be better known in one or the other segment 
of the market, but they are more often involved in 
several: 
* t h e airliner market ­ other than commuters (that 
is, airliners of 10 to 100 seats) ­ covered by five 
manufacturers: Boeing, McDonne l l Douglas, 
l l l iouchine, Tupolev and Airbus (British Aerospace, 
Aérospatiale, Casa, Dasa). Excluding the GIE 
Airbus, each of these enterprises has a share in 
other segments of the market too. 
1007,, 
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♦ in the domain of engines, the market is mainly 
serviced by four manufacturers: Pratt and Whitney, 
General Electric, Rolls Royce and Snecma, to 
wh ich one may add Russian manufacturers (for 
example, Klimov); 
♦ eight principal producers operate in the heli­
copter market: Sikorsky, Bel l , Boeing­Vertol , 
recent ly merged w i t h McDonne l l Douglas, 
Westland, Agusta, Eurocopter. Two Russian manu­
facturers are also active in this market: Mi l and 
Kamov; 
♦ given the policy of national independence prac­
tised by a number of countries, manufacturers of 
mil itary aircraft are slightly more numerous than 
civi l ian aircraft manufacturers (who also operate in 
the mi l i tary domain) , al though their number 
remains l imited. The most important ones are the 
Americans (Lockheed and General Dynamics ­
grouped with Martin Marietta in Lockheed Martin ­
Grumman , Nor throp, recently taken over by 
Boeing wh ich has merged wi th McDonne l l 
Douglas), French (Dassault) or Russian (Sukhoi); but 
some smaller manufacturers exist, such as Shorts, a 
British company that became a subsidiary of the 
Canadian group Bombardier at the beginning of the 
last decade. 
The weight and importance of traditional airliners 
should not mask the existence of two other seg­
ments of civi l aeronautics market: commuters and 
general aviation, the term referring to light aircraft 
and business aircraft. 
Besides the major players in the sector ­ AI(R) made 
up of Aérospatiale, Alenia, British Aerospace and 
Dassault ­ there are also enterprises such as 
Embraer, Saab, Fairchi ld, Canadair, Cessna, 
Gulfstream, Beechcraft... 
Characteristics of the market 
Given the almost undivided domination which the 
American industry has had in this industry in the 
past and the global nature of the market, all the 
prices of products (from aircraft to instruments) are 
expressed in dollars. The main contractors are 
therefore sensitive to the evolution of this currency. 
They aim at the same time to cover themselves 
against exchange risk and to share this risk wi th 
their suppliers, especially when the exchange pari­
ties are not directed in their favour. 
Note also that the existence of companies of major 
importance corresponds to the global nature of the 
market, in Europe this basically applies to Airbus. 
Mil i tary market 
The market for military aircraft responds to other 
criteria than economic change, and is indeed large­
ly influenced by polit ical decisions. Historically, 
this is most important market for the industry, as 
much from the technical point of v iew (new tech­
nologies are often developed for the mil itary before 
being eventually adapted by civi l aviation) as from 
the economic viewpoint (up to the recent past, two­
thirds of the production of the industry was for mi l ­
itary use). 
Three important facts should be noted: 
♦ from a structural point of view, if military activi­
ties remain important, they have, particularly in 
Europe, a regular tendency to decrease ­ relatively 
speaking ­ compared to civi l ian activities; 
♦ from the economic point of v iew, it should be 
noted that European countries have recorded 
throughout the 1980s a steady growth in their mi l i ­
tary spending, although less than that of the United 
States; 
♦ finally, one should note the recent reversal of this 
trend, which seems long term, resulting in the low­
ering of European and North American defence 
budgets. 
Civil ian market 
In the civi l ian domain, the aircraft industry is ­ over 
relatively long periods of t ime ­ traditionally cycl i­
cal (cf. figure 6.2). Fol lowing the general trend of 
growth, lie "peaks" ­ namely in 1964, 1978 and 
1988­89 ­ and years marked by a low level of 
orders (namely, 1962, 1971, 1974, 1982 and 
recently 1990­1993) marked by a significant 
decl ine in the results of airline companies. 
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The period from 1978 to date was characteristic of 
this type of phenomenon. The strong recession 
which affected developed countries as a whole in 
the early 1980's led to a reduction in passenger traf­
fic and a net fall in orders of aircraft. The upward 
trend was brought about by a large increase in 
orders from 1984 onwards which continued up to 
the Gulf War. A reduction has since been seen, 
which has continued until 1995. 
The increase in orders during the ascending phase 
of the last cycle was inflated by the very positive 
anticipation of a number of companies specialised 
in leasing. They had forecast a continual growth in 
aircraft orders by airline companies over the period 
1985-2000. 
But at the beginning of the nineties, the airline com­
panies were in the red: the financial results of IATA 
members on international routes stayed negative 
from 1990 until 1993 whilst the pace of traffic 
seemed to seriously slow down. In the EU, for 
example, a drop of 4% in regular passenger traffic 
occurred in 1991 for the first t ime since 1940 
(source: Panorama 95/96). 
Structurally, the demand for civil ian aircraft now 
depends on the development of airline traffic and 
the need for renewal of the oldest stock of the air­
line companies. 
Wi th their relatively poor financial situation in the 
early nineties, the airline companies reduced their 
plans for investment as we l l as for leasing. 
Therefore, many orders were halted whi le a signifi­
cant proportion of options were cancelled. Aircraft 
manufacturers were then faced with a huge change 
in their sales expectations which was totally unex­
pected. 
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After 1990, both the fall in orders from civil ian air­
lines and the reduction in defence budgets in west­
ern countries led to a downturn for the EU aircraft 
industry: its turnover stopped rising and began to 
decrease sl ightly from 1993 onwards, wh i le 
employment diminished due to the deadlines set 
for deliveries. In 1995 the employment level was 
about 20% below its level of 1990 (cf. figure 6.5). 
The recession which hit the sector affected virtually 
simultaneously both civi l ian and military activities. 
It was exceptionally strong and long­lasting, mark­
ing the beginning of a period ol profound changes. 
The evolution of the European aircraft industry 
As a result of the development of Airbus industry, 
Europe has fully benefited from the growth in the 
demand for civi l ian aircraft in the ascending phase 
of the cycle. Combined with increases in defence 
budgets, there was a positive trend seen in the 
European Union. From 1980 to 1990, turnover 
tripled and human resources, after having fallen 
greatly in 1983 and 1984, regained in 1990 the 
level of 1982. 
One of these changes related to the emerging 
demand from Asian airlines. Although a recent phe­
nomenon, their strong development should lie 
noted. They now constitute major clients for aircraft 
manufacturers. Boeing­ reported for example that 
China purchased 16% of the aircraft they sold in 
1994. This demand stimulates Asian producers, that 
now begin to constitute a third production axis, 
beside the European ,md the American ones. 
Among the various consequences of these phe­
nomenon, two relate5 particularly to subcontracting: 
airl ine companies have undertaken a process of 
cost reduction and rationalisation which involved 
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all parts of the system (aircraft manufacturers, 
engine manufacturers, equipment manufacturers). 
The effect of this change on subcontracting was not 
only to exert pressure on prices and profit margins. 
II also had ­ and continues to have ­ the same 
impact as occurred in the automobile industry a 
few years earlier: reduction in time cycle, reduction 
in the number of direct subcontractors, necessity 
for an increase in productivity. 
Moreover, in aeronautics, a movement to reclaim 
certain activities by the manufacturer has been 
observed: activities which had been previously 
assigned for subcontracting during the period of 
high growth and for which the manufacturer re­
tained the know­how (subcontracting of capacity). 
S u b c o n t r a c t i n g in the i ndus t r y 
Overview 
Like their main contractors, subcontractors in the 
industry work as much for civi l aeronautics as for 
military aeronautics, even for the arms industry in 
the broad sense, so it is impossible to distinguish 
the respective parts of these different sub­groups in 
their markets. Besides, many aeronautics subcontra­
ctors are also suppliers to the automobile industry. 
Two forms of subcontracting co­exist in the aero­
nautics industry: pyramidal subcontracting­ l inked, 
as in the automobile industry to the complexity of 
the product, and transverse subcontracting (by air­
craft manufacturers amongst themselves). 
The pyramidal type of subcontracting 
The pyramidal characteristic, very marked in the 
aircraft manufactur ing industry, enables easy 
demarcation of the boundary between on the one 
hand, aircraft manufacturers and engine manufac­
turers which make up the population of main con­
tractors at the summit, and on the other hand, the 
other parties. However, among these other parties, 
the distinction between equipment manufacturers 
and subcontractors is not always easy to establish. 
In fact, the specificities, both technical and com­
mercial, of the sector are such that: 
♦ the main contractors participate most often in the 
product design and; 
♦ the supplier can only rarely sell to other clients a 
product customised for a given aircraft manufactur­
er, except if the products concerned are particular­
ly basic (sensors, nuts, switches...). 
The boundary is fine and the industry­based studies 
already carried out confirm the existence of a tech­
nical (Research & Development activity) or com­
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mereiai (capacity for breakdowns and/or repair) 
responsibility with regards to products or compo­
nents, so as to classify a supplier in the category of 
equipment manufacturers rather than subcontrac­
tors. 
This differentiation corresponds more or less to the 
general definition maintained by Eurostat "subcon­
tractors are those suppliers who have given techni­
cal specifications (point A of the definition) and 
who do not carry out commercialisation (point B)" 
by bringing precision to the nature of the technical 
and commercial aspects which enable the estab­
lishment of an adequate division. 
Equipment manufacturers are therefore charac­
terised by the fact that they develop functions or 
systems according to their own patents and tech­
niques, and they operate by respecting the specifi­
cations and terms of reference defined by the man­
ufacturers for complete functions or sub assemblies: 
braking, undercarriage, propeller, radars, seats, 
escape slides... They generally work for many man­
ufacturers, even for other industries (automobile). It 
is estimated that total equipment represents from 
30% to 50% of the price of an aircraft depending 
on whether the aircraft is civilian or military3. 
The equipment manufacturers evolve with the 
same business cycle as the aircraft manufacturers. 
When a reduction in orders occurs, they are equal­
ly affected, requiring plans to adapt to a decrease in 
investment and a reduction in subcontracting. But 
their size, their financial capacity and their relative 
autonomy classify them rather as partners of aircraft 
manufacturers and not as subcontractors. They 
therefore appear in the category of main contrac­
tors. 
Three categories of parties can finally be distin­
guished: 
♦ aircraft manufacturers and engine manufacturers; 
♦ equipment manufacturers; 
♦ and finally, subcontractors, who supply the other 
two categories. 
The British study on the production line of the 
Eurofighter4 describes clearly the case of second 
and third tier subcontractors: the three major con­
tractors call on 314 different first tier subcontractors 
Figure 6.6 
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or suppliers. Among these 314 first tier participants, 
165 responded to the SBAC survey and indicated 
lhal they themselves had 250 second tier suppliers. 
Four amongst them stated that, combining all tiers, 
they had 470 subcontractors or suppliers in total. 
Pyramidal subcontracting therefore has common 
characteristics with those encountered in the auto­
mobile industry. For example, as in the manufac­
ture of automobiles, it seems, according to results 
of a survey conducted in the United Kingdom5 , that 
the main contractors select their subcontractors on 
the basis of the fol lowing principal criteria (in 
order): 
♦ ability to deliver within the deadline; 
♦ quality; 
♦ price of products. 
Figure 6.7 (overleaf) classifies the other criteria put 
forward by aircraft manufacturers. Nevertheless, the 
rise In productivity seems to be the determining ele­
ment in the establishment of a subcontracting rela­
tionship. 
Subcontracting by aircraft manufacturers amongst 
themselves 
Subcontracting in the industry covers two distinct 
domains: 
♦ as is normal in other activities (and notably auto­
mobiles which have many common suppliers wi th 
aeronautics), it is carried out by enterprises who 
supply their products or services to aircraft, engine 
or equipment manufacturers, according to their 
specifications; 
♦ but it is also carried out by aircraft manufacturers. 
More than in any other industrial activity, there 
exists in aeronautics important flows of subcon­
tracting amongst the main contractors themselves. 
Hence, a main contractor, after having obtained an 
important contract, wi l l entrust to other main con­
tractors part of the work which his own production 
capacity cannot meet. 
manufacture of an Airbus A330 in 1994). This 
implies there are frequent shifts from a period of 
operating at full capacity to another when there is 
ample spare capacity. The exchange of subcon­
tracting work amongst aircraft manufacturers also 
improves the management of human resources. 
Significance of subcontracting 
In the countries where it is present, civil ian and mil­
itary aircraft manufacturing is, for industrial sub­
contracting, one of the most important activities. 
This is as a result of the structural importance of 
subcontracting: for France, a study6 using the 
national definit ion of subcontracting states that the 
global volume of subcontracting is equivalent to 
50% of intermediate consumption for the sector as 
a whole. For the Airbus7 programmes in 1991, 
British Aerospace and Deutsche Airbus also sub­
contracted about half of their works, wh i l e 
Aérospatiale (F) subcontracted only 30% in this par­
ticular project. 
But the importance of the volume of subcontracting 
in the different countries of the Union is strongly 
related to the weight of the aeronautics industry in 
each of the Member States. Therefore, there exist 
several thousand subcontractors in France (4,000) 
and in the United Kingdom (3,000), a few hundred 
in Germany (250) and in Italy (200) and around 50 
in Spain8. In all probability, this figure includes 
equipment manufacturers. 
Size of subcontracting enterprises 
All the studies indicate the small size of aeronautics 
subcontracting enterprises. It seems that 85% of the 
4,000 French subcontractors and equipment manu­
facturers employ a staff of less than 100 persons, 
the most important enterprises being mainly equip­
ment manufacturers8. This percentage is 75% for 
the United Kingdom and 70% for Germany. In Italy 
and in Spain, more than 50% of enterprises have 
less than 50 employees. 
Industrial activity is characterised by lengthy devel­
opment stages (five year minimum) and long man­
ufacturing cycles (for example 18 months for the 
In general, the dependency on the aeronautics 
industry increases, the smaller the subcontracting 
enterprise. 
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F i g u r e 6 . 7 
Selection criteria for 
suppliers and 
sub-contractors 
(marked out of 1 0) 
S o u r c e : Ingersoll 
Engineers Limited 
This source is a reputable 
survey which presents results 
very similar to the ones 
found by Eurostat in their 
own surveys on subcontract­
ing in the automotive and 
electronic industries. 
Good adherence to del ivery and 
schedule 
Established quali ty track record 
Low price of supplier's products 
Financial soundness 
More compehensive system packages 
Management att i tudes 
Low price of system spares 
Quick response Ιο changes in schedule 
Manufactur ing faci l i t ies 
Established reputat ion in aerospace 
Technology leadership 
Previous experience 
Short lead t ime to first product ion unit 
Abil i ty lo share development risk 
Culture and working pract ice 
Design and development faci l i t ies 
Di rect delivery to assembly lines 
Sourcing partnership 
Del ivery in single aircraft shipsets 
Del ivery of a package of 
products/systems 
Electronic data interchange links 
Close proximity of supplier 
Proven capabi l i ty outside aerospace 
Trade offset implications 
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Geographical localisation 
In all the countries of the Union, whatever its 
weight in the national industry, industrial aeronau­
tics is concentrated in a few regions. Hence, the lie 
de France, Bavaria and the Madrid region have 
nearly 50% of the aeronautics production of each 
of the countries concerned9. This geographical con­
centration is even stronger when only subcontrac­
tors are considered. This results historically from 
subcontracting enterprises grouping in clusters 
around already present production, Research & 
Development or assembly facilities of aircraft man­
ufacturers. 
However, if history has determined the establish­
ment of subcontracting enterprises close to the main 
contractors, it should be noted that these enterpris­
es are less and less linked to the main contractors of 
the region, at least for the largest among them: 
hence, in the United Kingdom, only around 1/3 of 
the contracts of first tier subcontractors of the 
Eurofighter programme have been granted to British 
enterprises. The internal organisation of the pro­
gramme explains, indeed, part of this situation, but 
it should also be noted that 30% of the value of an 
Airbus comes from the United States and equally 
30% of the value of a Boeing 767 is not American1 0 . 
By country, the principal regions concerned are: 
♦ Germany: the regions of Munich, Frankfurt and 
Hamburg; 
*Spa in : the Madrid region and the Basque country; 
*France: Ile de France, Aquitaine, Mid i Pyrenees, 
Provence/Cote d'Azur; 
♦ Italy: Milan/Turin and the Naples region; 
♦ United Kingdom: the Midlands and the south of 
England. 
This phenomenon is not specifically European as in 
the United States 37% of aeronautics subcontract­
ing is concentrated in California. 
As one goes down the pyramid this international 
contracting decreases: for the United Kingdom, first 
tier subcontractors choose up to 75% of second tier 
subcontractors from the domestic market. 
Areas of activity 
Main contractors in the aeronautics industry call on 
production and design capacities in numerous 
other industrial activities: foundries, metallurgical 
and metal works (machining, sheet metal manufac­
ture, bodywork, general mechanics) as well as the 
manufacture of electric and electronic parts form 
the essence of subcontracting. Subcontracting is 
F i g u r e 6 . 8 
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also found in chemicals (manufacture of paints and 
varnishes) and in the rubber and plastics industry 
(composite materials). 
The proportion of subcontracting outside the aero-
nautics sector is h igh: for example, on the 
Eurofighter 2000 programme, SBAC11 estimates 
that 2/3 of first tier subcontractors come from other 
sectors. 
It is to be noted that specialists in the industry also 
consider as subcontractors certain service 
providers: computer consultancy, data processing, 
software programming, engineering and technical 
research, etc. Several companies, mainly in com-
puter services, are in fact used by the manufactur-
ers and the equipment manufacturers to carry out 
the "computerisation" of aircraft. The subcontract-
ing relationships are interwoven (mainly by work 
under control), but it is not strictly speaking indus-
trial subcontracting. 
Other types of relationships have also been found 
recently with the regrouping of certain subcontrac-
tors: these are subcontracting of services supple-
mentary to production, such as translation, market-
ing, etc. This division of certain functions may also 
generate a common access to Research and 
Development possibilities. 
The areas of activity of subcontracting enterprises 
which were most exposed to the recession (other 
than the aeronautics industry) were, firstly foundry 
and metal works, fol lowed by mechanical engi-
neering. Electric and electronic engineering had 
more diversified markets. 
Subcontracting specialisation and 
subcontracting capacity 
Exchange of subcontracting amongst aircraft manu-
facturers has been mentioned already. The aero-
nautics industry seems characterised by a move-
ment towards subcontracting more capacity. In 
France, the annual surveys of SESSI12 calculate the 
ratio of specialisation subcontracting to total indus-
trial subcontracting. For industry as a whole, this 
ratio is around 70% with small variations according 
to the years. For the aeronautics industry, this ratio 
shows a very high variability in the use of capacity 
subcontracting according to the state of the market: 
in 1990 subcontracting was made up of 46% spe-
ciality subcontracting. In 1993 this percentage had 
risen to 69% with a decline in global subcontract-
ing figures. 
The evolution of this ratio depends in fact on two 
factors: 
* t h e cyclical characteristic of the activity of main 
contractors; 
* t h e high sensitivity of subcontracting of capacity 
to economic circumstances. 
In the recession, the subcontracting of capacity 
declines more than that of speciality, wi th the result 
of modifying the relative weights. An inverse move-
ment is observed dur ing periods of growth. 
Considering the length of the economic cycle, sub-
contracting serves as a barometer for economic-
change: its evolution forecasting that of turnover. 
The subcontracting of capacity mainly encompass-
es the activities of mechanics, sheet metal manu-
facture, moulding, machining and electronic com-
ponents. Specialisation subcontracting is found in 
activities such as precision engineering, electronics, 
plastics and composite materials. 
Other characteristics of subcontracting enterprises 
Subcontracting enterprises, which are generally 
small if equipment manufacturers are excluded, are 
subject to under-capitalisation. The dynamics of 
aeronautics being high up to 1992, led them to a 
significant indebtedness due to investment, the 
establishment of quality plans and the specialisa-
tion of personnel. The subcontractors were not 
ready for stagnation and even worse, a reduction in 
their orders, which mostly hit capacity subcontrac-
tors, especially in mechanics. 
In addition, the majority of subcontractors report 
finding themselves in a situation of great financial 
constraint, owing to the development of short-term 
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debts l inked to the conditions of payment of the 
main contractors (from 90 to 120 days) which have 
not been modified in spite of the current market sit­
uation. 
In addit ion, the fall in orders led to pressure on 
prices which decreased by 10 to 30%. Previously 
prices were less important for main contractors who 
insisted mostly on quality and reliability. 
As shown by surveys of national professional asso­
ciations, the characteristics of subcontractors enable 
the differentiation of two types of enterprises: 
* t h e first tier subcontractors whose size and organ­
isational structure al low greater adaptation to 
changes: equipment manufacturers or huge diversi­
fied enterprises from other sectors; 
* small production units, specialised in a trade and 
depending on a unique sector­based market which 
itself is characterised by a restricted number of 
main contractors. 
In spite of structural adaptations already underway 
(greater use of first tier subcontractors, an orienta­
tion towards specialisation subcontracting, a policy 
of external growth if possible), some handicaps still 
exist. INSEE surveys in France in the Mid i Pyrenees 
and Aquitaine regions show that: 
* v e r y few subcontractors have integrated the cre­
ation and development of a research department 
(most often due to lack of means); 
* a minority (less than 20%) among them develop 
and market their own products; 
* o n l y a third have an industrial purchasing depart­
ment; 
♦ business action, when it exists, is not very struc­
tured. It does not exist in 50% of cases. 
The effects of the downturn in aircraft 
manufacturing in the early nineties 
In the aeronautic f ield, subcontracting is performed 
by numerous small enterprises which are fairly 
dependent on their main contractors. They were 
therefore directly hit by the downturn of activities 
which occurred at the beginning of the nineties for 
aircraft manufacturers. The lack of anticipation of 
this crisis and the huge change in expectations led 
to rapid adjustments in the outsourcing strategy of 
main contractors. Several surveys show that the 
workload of some subcontractors could have been 
halved wi th in a calendar quarter. 
With an industrial structure made up of small­sized 
enterprises, that are lightly or not diversified and that 
have been rendered financially weak by the weight 
of investments combined with significant payment 
delays and the tendency to emphasise technical 
quality rather than cost, such changes brought about 
the closing down of many enterprises. 
Summary 
As in the automobile industry, the extreme com­
plexity of the product has led to a pyramidal organ­
isation. Such an organisation enables a better spe­
cialisation in functions/personnel and hence a bet­
ter allocation of investment, training, research, etc. 
There are therefore several tiers of subcontracting. 
The complexity of the product also explains the 
length of manufacturing and the delays between 
the order and the delivery of an aircraft. The short­
ening of this delay is, with cost reduction, the prin­
cipal reason put forward for the industrial organisa­
tion tending towards subcontracting. The increase 
in productivity is the determining element in the 
choice of "having someone do something". 
However, the aeronautics industry is traditionally 
one where much subcontracting of capacity is also 
practised. This subcontracting of capacity which 
creates subcontracting relations between normally 
competing enterprises, including between aircraft 
manufacturers themselves, is extremely sensitive to 
the state of the market. 
If subcontracting was established in the employ­
ment area surrounding the big aircraft manufactur­
ers for historical reasons, it is now internation­
alised: main contractors as wel l as subcontractors 
have distant partners, inc luding non­European 
ones. 
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The move to international subcontracting is marked 
by the fact that the dollar is the exchange currency 
in this market. This is not advantageous for 
European enterprises in the current period and new 
competitors in south-east Asia are in the process of 
taking their share of the market. 
Whilst subcontracting of capacity mainly involves 
parties within the activity, speciality subcontracting 
is not internal to the aeronautics industry. The prin­
cipal subcontractors are enterprises in the metallur­
gical industry and metal works, electric or electron­
ic equipment and, for second-tier subcontractors, 
those in chemicals and plastics. 
For their part, main contractors, aircraft manufac­
turers, engine manufacturers, and equipment man­
ufacturers aim to reduce their number of first tier 
subcontractors by requesting whole systems from 
them. 
The subcontracting of whole functions (communi­
cations, security, navigational aids) began to 
replace the subcontracting of parts which was not 
optimal (for example from the investment point of 
view). This type of subcontracting includes subcon­
tracting of services such as design of systems, soft­
ware, etc. It has developed especially for electronic 
equipment for aircraft. 
Subcontractors to the aircraft industry are small-
sized enterprises (in general less than 100 employ­
ees) whose dependency with respect to the aero­
nautics industry is inversely proportional to their 
size: the smallest production units often work for 
only one main contractor, and even for a specific 
programme. 
The downturn of the early nineties in the aircraft 
industry was felt through the whole production 
chain. A drop in orders occurred and was accom­
panied by a change in the outsourcing strategy of 
the main manufacturers. This led to critical prob­
lems for subcontractors especially among those 
who were the most dependent on the aeronautics 
activity. 
Those who were better-off were those subcontrac­
tors who had diversified activities and those who 
had merged in order to equip themselves with 
means of Research and Development, as well as 
business resources, which would have been impos­
sible to obtain without a certain size of enterprise. 
Finally, subcontracting in this industry is also 
explained in part by the wish of main contractors to 
transfer the risks associated with investment and 
wi th variations in the exchange rate of the dollar. 
Unfortunately, these risks affect all tiers of subcon­
tractors who generally are not armed with the same 
means to protect themselves. On the contrary, 
many subcontractors are often in debt in order to 
obtain the necessary investment. 
Notes 
1 Source: Bulletin économique de la SE AC - September 1994 
2 Source: Les Echos -Industrie 
3 Source: Federation des Industries Mécaniques - France 
4 Source: Society of British Aerospace Companies 
5 By lhe cabinet of consultants Ingersoll Engineers Limimi 
6 Source: Federation des Industries Mécaniques 
7 Source: Interavia aerospace review 
8 Source: cabinet LEK: Study of subcontractors, suppliers and 
equipment manufaclurers in the European aeronautical industry 
9 Source: cabine! LEK 
10 Source: magazine Interavia quoting Airbus figures 
11 Society of British Aerospace Companies 
12 "Lerecours à la sous-traitance industrielle" 
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